Labeling of the cytoplasmic domain of the influenza virus hemagglutinin with fluorescein reveals sites of interaction with membrane lipid bilayers.
The hemagglutinin (HA) glycoprotein of influenza virus was labeled in its cytoplasmic domain with fluorescein. Reactive amino groups in the external domain were blocked by modification of the intact virus with the membrane-impermeable reagent isethionyl acetimidate. The HA was then solubilized with the detergent octyl glucoside, and the single lysine in the cytoplasmic domain was reacted with fluorescein isothiocyanate. This protocol resulted in the incorporation of 1.3 mol of fluorescein/mol of HA. Using a virus strain lacking lysine in the cytoplasmic domain of HA, it was determined that 0.47 mol of fluorescein/mol of HA was located at an additional site(s). The fluorescein groups at both sites exist in an environment of reduced polarity as shown by a shift in excitation and emission maxima and a shift in the pKa of the fluorescein groups. The fluorescence polarization and the pKa of the fluorescein groups were greater when the HA was incorporated into liposomes than when in detergent solution. These data indicate that the fluorescein groups interact directly with the lipid bilayer, probably in the phospholipid head-group region. The fluorescence properties of the labeled HA were not responsive to the gel to liquid-crystal phase transition in the lipid bilayer. These results indicate that the boundary between the cytoplasmic domain and the hydrophobic sequence that anchors the protein to the lipid bilayer is located in the head-group region of the bilayer.